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Amendments to the BACKGROUND OF THE INVENTION: 

Please exchange paragraph [0003] with the following replacement paragraph: 

r00031 This invention relates to a liquid nanotechnology (micro-emulsion forming) fuel 
additive composition which reduces the exhaust emissions and improves the fuel 
economy of internal combustion machines when used at a dose level of 20 to 500ppm in 
the fuel . 

[0003] This invention r e lat e s to a micro emulsion fu e l additive containing water which 
improv e s combustion of hydrocarbon fuels in internal combustion machines. 

Please replace paragraph [0008] with the following amended paragraph: 

[0008] Grangette et al U.S.Patent 4,396,400 discloses that it is possible to produce a low 
water content fuel emulsion by adding at least 100 ppm of additional water in forming a 
micro-emulsion fuel with low surfactant content 25 ppm, which gives reasonable 
emissions reductions when tested in a vehicle on a chassis dynamometer. However, such 
a mixture is not stable at a surfactant to water ratio of only 0.25:1 and has not been 
adopted in the real world. 
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Amendments to the OBJECTS OF THE INVENTION: 

Please replace paragraph [0009] with the following amended paragraph: 

[0009] It is an object of this invention to provide additional water to liquid hydrocarbon 
fuels in the form of a micro-emulsion to enhance fuel efficiency. 
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Amendments to the DESCRIPTION OF PREFERRED EMBODIMENT: 

Please exchange paragraph [0012] with the following replacement paragraph: 

TOO 121 Fuel additive compositions are formulated which can be mixed with commercially 
available liquid hydrocarbon fuels (such as gasoline, diesel fuel kerosene or jet fuel) to 
form stable "water-in-oil" type micro-emulsions. Improved combustion and fuel 
efficiency can be achieved by adding 20 to 500ppm of the additive into the hydrocarbon 
fuels. Long term stability of this low dose level micro-emulsion fuel is achieved by using 
high surfactant to water ratios in the additive from about 8:1 to 0.5:1 and more preferably 
from about 3:1 to 1:1 . — 

[0012] Fu e l additiv e compositions ar e formulat e d which can be mix e d with commercially 
availabl e liquid hydrocarbon fuels (such as gasoline, diesel fuel or jot fuel) to form stable 
"wat e r in oil" typo micro emulsions. Improv e d combustion and e fficiency can b e 
achiev e by adding as littl e of the composition as needed as to result in 5 to 95 ppm (parts 
p e r million) of water in the hydrocarbon fu e l. Stability of this low water cont e nt micro - 
e mulsion fu e l is achiev e d with use of high surfactant to water ratios in th e additive 
b e tw e en 8 .0:1 and 0.5:1, preferably between 3.0:1 and 1.0:1 and most preferably 2.5:1. 
Th e r e sulting micro e mulsion fu e l e xhibits improved fu e l e conomy and r e duced exhaust 
e mission s. 

Please exchange paragraph [0013] with the following replacement paragraph: 

[00131 The fuel additive composition should comprise in admixture form, from about 
10% to 60% (preferably 20% to 50%) by weight of water: from about 30% up to 80% 
(preferably 40% to 70%) by weight of a surfactant selected from the group consisting of 
amphoteric, anionic, cationic and non-ionic surfactants (preferably selected from the 
group consisting of amine alkylbenzene sulphonate, POE T201 sorbitan monooleate. tall 
oil fatty acids, olevl imidazoline hydrochloride and oleamide diethanolamine); from 0% 
to 30% (preferably 10% to 20%) by weight of a co-surfactant selected from the group 
consisting of alcohols, glycols, and ethers (preferably selected from the group consisting 
of CI to C4 alcohols. C2 to C3 glycols and glycol ethers): and from about 0 to about 30% 
(preferably 0%) by weight of a hydrocarbon solvent (preferably kerosene). 

[0013] The fu e l additiv e composition should be added to commercially available liquid 
hydrocarbon fu e ls at a dos e ratio such that all w^ator in such fuel after incorporation 
compris e s from 5 to 95 ppm by weight of the combined hydrocarbon fu e l. Th e additiv e 
b e fore adding should comprise from 10% to 60% by weight of water, pr e f e rably 20% to 
8 0% by weight; from 0% to 25% by weight of on e or more co surfactants selected from 
the group consisting of alcohols, glycols, and o thers preferably s e lected from the group 
consisting of C+ 4e-G 4 alcohols, e thylen e glycol and glycol e thers; and the balance up to 
100% by weight of on e or mor e surfactant s s e lected from the group consisting of 
amphot e ric, anionic, cationic and non ionic surfactants, preferably select e d from the 
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group consisting of amin e alkylb e nzen e sulphonato, POE (20) sorbitan monool e at e , tall 
oil fatty acids, oleyl imidazoline hydrochlorid e and oloamid e di e thanolamino; and such 
that th e ratio of th e surfactant to th e water falls within th e range from 0.5:1 up to 8 .0:1, 
preferably within the range 1.0:1 to 3.0:1 and most preferably 2.5.1 . 

Please exchange paragraph [0014] with the following replacement paragraph: 

TOO 141 When the fuel additive dose level becomes so low that the background quantity of 
dissolved water in the fuel starts to become significant, then it is critical to increase the 
surfactant to water ratio in the additive to compensate for the extra water in the fuel . 

[0011] The fu e l additiv e compositions including the pr e f e rr e d on e s ar e pr e par e d by 
mixing the above components sufficiently to form a micro e mul s ion additiv e. 

Please exchange paragraph [0015] with the following replacement paragraph: 

[00151 A fuel composition, intended to be combusted in internal combustion machines, is 
prepared by mixing the above described fuel additive composition at a dose level from 
about 20 to 50Qppm (preferably 20 to 250ppny) in a liquid hydrocarbon fuel (preferably 
from the group comprising gasoline, jet fuel, kerosene and diesel fuelV 

[0015] A suitable liquid fu e l composition is prepared by mixing a liquid hydrocarbon fuel 
mix e d with th e abov e d e scribed micro emulsion forming additive so that the composition 
comprises:from 10 to 100 ppm of one or mor e surfactants selected from the group 
consisting of amphoteric, anionic, cationic and non ionic types; from 0 to 100 ppm of one 
or mor e co surfactants s e l e cted from the group consisting of alcohols, glycols, and others; 
and from 5 to 95 ppm of added wat e r with th e ratio of surfactant to added wat e r being in 
th e rang e from 0.5 : 1 to 8 .0: 1 ; and the r e maining portion is liquid hydrocarbon fu e l. A 
preferred range for the added water is in the range of 20 to 8 0 ppm. A preferred ratio of 
surfactant to add e d wat e r being in th e range of 1 .0: 1 to 3.0: 1 . A pr e f e rence in surfactants 
is a sel e ction from th e group consisting of amin e alkylb e nzene sulphonato, POE (20) 
sorbitan monool e ato, tall oil fatty acids, oleyl imidazolin e hydrochloride and ol e amido 
di e thanolamines. Apref e r e nce in the selection of the co surfactants is selected from the 
group consisting of C+ 4e-G 4 alcohols, ethylen e glycol and glycol oth e rs. A pref e r e nce in 
th e liquid hydrocarbon fuel is from th e group boiling in th e gasoline to diesel fu e l rang e. 

Please replace paragraph [0016] with the following amended paragraph: 

[0016] Internal combustion engines normally show variations in the maximum cylinder 
pressure and rate of pressure rise from cycle to cycle which is known as cyclic dispersion. 
This is due to variations in turbulence between cycles which vary flame speeds across the 
combustion chamber. The inventive micro-emulsion when existing within the body of 
the fuel tends to reduce these cyclic dispersions. This is turn results in a smoother 
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running engine with lower emissions, improved fuel economy and reduced engine octane 
requirements by maintaining cleaner combustion chambers . 

Please replace paragraph [0018] with the following amended paragraph: 

[°°18] Thus by achi e ving o v e n Even an extremely small but beneficial effect at the on-set 
of combustion has a disproportionate large effect upon the manner in which the 
combustion subsequently progresses. This mechanism has not been appreciated and 
utilized by others in the past. 

Please replace paragraph [0025] with the following amended paragraph: 

[0025] The prior art teaches adding 10,000 ppm of emulsified water together with 5,000 
ppm of surfactant which renders the background level of 100 ppm of dissolved water of 
no significant significance . However, for the present invention, this background level has 
significance and is not overwhelmed by addition of for example 30 ppm of emulsified 
water together with 75 ppm of surfactant. Knowledge of the solubility constant for the 
class of fuel to be treated is an important essential so that the level of background water is 
considered and factored into the addition. The ratio of surfactant to water is increased as 
necessary so that subsequent to mixing with the fuel, the ratio of surfactant to water are 
of within preferred ratios. 

Please exchange paragraph [0029] with the following replacement paragraph: 

[00291 Bec ause only a small quantity of fuel additive composition is used in the 
hydrocarb on fuel (20 to SOQppnrL it can be used like a conventional fuel additive in 
already exi sting and commercially available liquid hydrocarbon fuels. This results in 
several significant advantages. Even with the high ratio of surfactant to water employed 
in the additive, the lo w dose level results in a corresponding low treatment cost. Relative 
to the fuel savings, this gives a very cost effective product. Also, with less surfactant 
being used per gallon of fuel (relative to other treatments^ there are less emissions from 
incomplet e combustion of surfactants. Even if over time the micro-emulsion breaks 
down, the amount of released water is not large and can easily be absorbed by the fuel. 
The expected benefits may be lost but no damage to the engine will occur which could 
lead to pos sible product liability claims. The smaller volumes involved with these 
additives are more rea dily acceptable to oil refineries and fuel distribution centers 
because the hardware already exists to incorporate other types of additives on this scale 
into the base fuels. If the whole fuel had to be emulsified and mixed after the refining 
process: th e complexity and effort would dictate against employment . 

[0029] Because only a small quantity of 30 ppm water is b e ing added, a micro emul s ion 
forming conc e ntrate can be used as an additive for use in already e xisting and 
comm e rcially availabl e liquid hydrocarbon fu e ls. This r e sults in th e following 
advantages. Even with a high ratio of surfactant to water is employed, the low water 
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r e quirem e nt ov e rall results in a low cost tr e atment relativ e to th e fu e l savings. With loss 
surfactant b e ing us e d per gallon of fuel relative to other tr e atm e nts, th e r e l e ss e missions 
from incomplet e combustion of surfactants. Ev e n if over tim e the micro e mulsion breaks 
down, th e amount of r e l e as e d wat e r is not large and can b e absorb e d by th e fuel. The 
e xpect e d improv e ment may b e lost but no damag e to th e e ngin e will occur which could 
l e ad to possibl e product liability claims. Th e small e r volum e s involved with thos e 
additiv e s ar e mor e r e adily acc e ptable to oil r e fineries and fu e l distribution c e nters 
b e cause th e hardwar e already exists to incorporat e oth e r typ e s of additiv e s on this scalo 
into th e bas e fu e ls. If th e whol e fuel had to b e e mulsifi e d and mix e d aft e r th e r e fining 
proc e ss, the compl e xity and effort would dictat e against employment . 

Please replace the table beginning at page 9, line 6, immediately following paragraph 
[0033], with the following amended table: 

Liquid Preferred Ratio Ratio Range 

Surfactant(s) 3.0 to 1 .0 8.0 to 0.5 

Co-surfactant(s) 1.0 to 0.5 2.0to-kO O0 

Water 1.0 1.0 

Please replace paragraph [0035] with the following amended paragraph: 

[0035] Pre-diluting the concentrated additive with k e ros e n e (or som e oth e r 
solv e nt/distillate ) (to reduce its viscosity) with a hydrocarbon solvent (typically kerosene") 
at the ratio of from 50: 1 up to 1 :50 can be used to improve the additive/fuel mixing. 
Without adequate mixing, performance improvements may take as long as 24 hours for 
the concentrate to properly form into an effective emulsion after simply pouring the 
additive into a liquid hydrocarbon fuel. 

Please exchange paragraph [0036] with the following replacement paragraph: 

[0036] Treatment levels of concentrated micro-emulsion forming additive in the liquid 
hydrocarbon fuel should fall within the range from about 20 to 500ppm. With more than 
about 500ppm of additive, the process costs too much relative to the fuel savings. With 
less than about 20ppm of additive, there is generally too little surfactant present for the 
fuel emulsion to have any long term stability. This is because the background level of 
dissolved water (typically 75ppm) already present in most commercially available fuels 
will eventually produce an unstable fuel emulsion (insufficient surfactant to water ratio). 

[0036] The ratio of liquid hydrocarbon fu e l to concentrat e d micro e mulsion forming 
additiv e should fall within th e rang e from 210:1 to 12,000:1. The tr e at rat e s ar e chos e n 
so as to r e sult in a micro e mulsifi e d water cont e nt add e d to the hydrocarbon fu e l in the 
rang e from 5 95 ppm, and typically 20 8 0 ppm . 
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Please replace the table beginning at page 31, line 12, immediately following paragraph 
[0209], with the following amended table: 



TABLE 6 (Performance Analysis Tests #1 through #20) 



Emissions Reduction 
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